Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.003 Å; R factor = 0.046; wR factor = 0.124; data-to-parameter ratio = 15.6.
The title compound, C 11 H 12 N 4 O 2 , was unexpectedly obtained in the reaction of , 0 -disubstituted cyclopentanone with 1,1,3,3-tetramethoxypropane in the presence of dioxane saturated with HCl. It belongs to a previously unknown class of gem-bihetaryl ketones which may be useful for screening of new substances with biological activity. In the studied structure, the cyclopentanone moiety adopts an envelope conformation, with the hydroxy-bearing C atom as the flap [deviation from basal plane = 0.643 (3) Å ]. The dihedral angle between the two pyrazole rings is 80.02 (8) . In the crystal, inversion dimers are formed via a pair of O-HÁ Á ÁN hydrogen bonds.
Related literature
For the medicinal chemistry of chiral carbo-and heterocyclic substituents of pyrazole, see: Bennani et al. (2007) ; Srivastava et al. (2007) . For the -amination of carbonyl compounds, see: List (2002) . For standard values of bond lengths in organic compounds, see: Allen et al. (1987) .
Experimental
Crystal data C 11 H 12 N 4 O 2 M r = 232.25 Monoclinic, P2 1 =c a = 11.4360 (11) Å b = 9.5925 (9) Å c = 11.5968 (11) Å = 117.25 (2) V = 1131.0 (3) Å 3 Z = 4 Ag K radiation = 0.56085 Å = 0.06 mm À1 T = 295 K 0.20 Â 0.20 Â 0.20 mm
Data collection
Enraf-Nonius CAD-4 diffractometer 2709 measured reflections 2458 independent reflections 1723 reflections with I > 2(I) R int = 0.026 1 standard reflections every 60 min intensity decay: none Refinement R[F 2 > 2(F 2 )] = 0.046 wR(F 2 ) = 0.124 S = 1.04 2458 reflections 158 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.18 e Å À3 Á min = À0.22 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx þ 2; Ày; Àz.
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: WinGX (Farrugia, 1999). This work was supported by the Russian Foundation for Basic Research, grant No. 11-03-00444a. The authors are indebted to the Russian Foundation for Basic Research for covering the licence fee for use of the Cambridge Structural Database.
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Comment
The pyrazole derivatives with chiral carbo-and heterocyclic substituents at the nitrogen atom have great importance for medicinal chemistry (Bennani et al., 2007; Srivastava et al., 2007) . The substituted hydrazine derivatives are suitable and accessible reagents in the reactions with 1,3-dicarbonilyl compounds or their masked forms for the preparation of various N-substituted pyrazoles. We have used for the synthesis of starting hydrazine the reaction of direct stereoselective αamination of cyclopentanone catalyzed by L-proline with azadicarboxylates as the source of nitrogen (List, 2002) . Under these conditions the reaction of α-amination affords to bis-α,α′-aminated ketone derivative 2 ( Fig. 1 ) as a main product, which was transformed to 2,5-di-1H-pyrazol-1-ylcyclopentanone 3 ( Fig. 1 ) by further cyclization with 1,1,3,3-tetramethoxypropane. However, in reaction mixture we have found also two unexpected compounds 4 and 5 ( Fig. 1) . Formation of the compound 4 can be explained by the competitive intramolecular cyclization of 2 with the participation of ketone group. Appearance of compound 5, which structure was determined by X-ray analysis, is totally unexpected and unusual.
It is assumed that such product results from the unusual intermediate formed via uncommon α,α-diamination, that hasn't been previously described, instead of usual α,α′-diamination. The mechanism of formation of 5 is currently under investigation and will be discussed in a further paper.
Compound 5 was obtained by chromatographic separation of complex reaction mixture formed due to the catalyzed by L-proline α-amination of cyclopentanone 1 (Fig. 1 ) with azadicarboxylates. Chromatographic separation was carried out using a combination of column with silica gel and PTLC. A gradient elution system was developed enabling the resolution of mixture of compounds 4 and 5 and pure product 2,5-di-(1H-pyrazol-1-yl)cyclopentanone 3. Further PTLC of mixture of compounds 4 and 5 afforded to obtain both pure products as individual compounds.
In the title compound ( Fig. 2) , two essentially planar pyrazole rings (largest deviations from l.s. planes 0.002 (2) and 0.007 (1) Å) form dihedral angle of 80.02 (8)°. Five-membered cyclopentanone ring has envelope conformation with the C3 atom as a flap (deviation from the plane C1/C2/C4/C5 0.643 (3) Å). All bond lengths are within expected ranges (Allen et al., 1987) .
In the crystal, title molecules form centrosymmetric dimers by intermolecular H-bonds O3-H3a···N22b i with parameters: O3-H3a = 0.90 (3) Å, H3a···N22b i = 1.88 (3) Å, O3···N22b i = 2.781 (2) Å and angle O3-H3a···N22b i = 179 (2)°. Symmetry code: (i) -x + 2, -y, -z.
Experimental
Tetra-tert-butyl 1,1′-(2-oxocyclopentane-1,3-diyl)dihydrazine-1,2-dicarboxylate 2 was prepared by following procedure: a solution of di-tert-butyl (E)-diazene-1,2-dicarboxylate (1 g, 4.3 mmol) and L-proline (0.5 g, 0.43 mmol) in CH 3 CN (43 ml) was cooled to 273 K and cyclopentanone (0.64 ml, 6.5 mmol) was added dropwise. The reaction mixture was stirred at 273 K for 24 h, and allowed to warm slowly to room temperature. After 1 h, the mixture was concentrated and the crude residue was purified by column chromatography on silica gel (eluent -petroleum ether: ethyl acetate 5: 1) to afford (5), 277 (27), 157 (100), 138 (14). MS (EI, 70 eV), m/z (%): 276 (46), 157 (47), 102 (45), 57 (100). Anal. Calculated for C 25 H 44 N 4 O 9 : C 55. 13, H 8.14, N 10.29. Found: C 55.28, H 8.20, N 10 .07.
General procedure for synthesis of 3, 4 and 5. The compound 2 (0.76 g, 1.2 mmol) was dissolved in dioxane (5 ml), and a saturated solution of HCl in dioxane (~12%, 1.82 g, 5 eq.) was added and stirred for 0.5 h. Than 1,1,3,3-tetramethoxypropane (0.59 g, 3.6 mmol, 3 eq.) was added, and the reaction mixture was left at room temperature overnight. Further it was concentrated to dryness under reduced pressure, the residue dissolved in CH 2 Cl 2 (20 ml) and quenched with saturated NaHCO 3 . The aqueous layers were back-extracted with CH 2 Cl 2 (3×15 ml). The combined organic layers were dried over Na 2 SO 4 , filtered, and concentrated to dryness under reduced pressure. The residue was purified by column chromatography on silica gel (eluent -petroleum ether: ethyl acetate 3:1) to afford 0.11 g (15% yield) of required 2,5- 
Computing details
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994) ; cell refinement: CAD-4 EXPRESS (Enraf-Nonius, 1994) ; data reduction: XCAD4 (Harms & Wocadlo, 1995) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: WinGX (Farrugia, 1999) .
Figure 1
Synthetic path for title compound.
Figure 2
The structure of the title molecule with the atom numbering scheme. Displacement ellipoids are drawn at the 30% probability level. H atoms are presented as small spheres of arbitrary radius. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.8285 (2) 0.02907 (18) (7) 0.0242 (7) −0.0004 (7) C3 0.0436 (9) 0.0355 (9) 0.0368 (9) 0.0037 (7) 0.0238 (8) 0.0013 (7) (3) 
